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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6, 8, 9, 11, 12, 15-21, 37-41, and 45 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Estes (US Pat. 5,578,034) in view of Ishida (US Pat. 
5,158,409). 

Estes discloses a bone fixation apparatus comprising: a bone fixation plate (Fig. 
1 , ref. 12) having a fixation hole (Fig. 1 , ref. 18); and a modular bone fixation fastener 
(Fig. 1 , ref. 14) received in the fixation hole (Fig. 1), the bone fixation fastener including 
a shaft member (Fig. 1, ref. 22) defining a longitudinal axis (Fig.1) and an expandable 
(column 5, lines 64-67) annular head member (Fig. 1 , ref. 16) defining an internal 
surface (Fig. 1 , surface of ref. 16 facing the shaft member).The fixation hole includes a 
countersunk portion (Fig. 1, portion near ref. 28) receiving at least a portion of the 
expandable head member of the bone fixation fastener. The inner surface of the fixation 
hole is spherical (Fig. 1 , ref. 24) and engages a spherical outer surface of the head 
member (Fig. 1 , ref. 21), such that the fixation fastener can be positioned at a plurality 
of angles relative to the plate before locking. The bone fixation plate is a spinal fixation 
plate for securing first and second vertebral bodies relative to one another. The bone 
fixation plate is a spinal fixation plate for securing at least three vertebral bodies relative 
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to one another. The bone fixation apparatus further comprises at least one aperture 
receiving an anchoring fastener (column 3, lines 28-32). The bone fixation apparatus 
further comprises at least another fixation hole receiving another modular fixation 
fastener (column 3, lines 28-32). 

Estes discloses a bone fixation apparatus comprising: a bone fixation plate (Fig. 
1, ref. 12) having a fixation hole (Fig. 1, ref. 18); and a modular bone fixation fastener 
(Fig. 1, ref. 14) received in the fixation hole (Fig. 1), the bone fixation fastener 
comprising: a shaft member (Fig. 1 , ref. 22) having a first end (Fig. 1 , end towards ref. 
20). The inner surface of the fixation hole is spherical (Fig. 1 , ref. 24) and engages a 
spherical outer surface of the head member (Fig. 1 , ref. 21 ), such that the fixation 
fastener can be positioned at a plurality of angles relative to the fixation plate when the 
head member is not expanded (Fig. 1). 

Estes discloses a bone fixation apparatus comprising: a bone fixation plate (Fig. 
1, ref. 12) having a fixation hole (Fig. 1, ref. 18), the fixation hole having a first diameter 
in a plane generally parallel to an upper surface of the bone fixation plate (Fig. 1); and a 
modular bone fixation fastener (Fig. 1 , ref. 14) received in the fixation hole (Fig. 1), the 
bone fixation fastener including a shaft member (Fig. 1 , ref. 22) defining a shaft axis 
(Fig. 1, longitudinal axis) and an expandable (column 5, lines 64-67) annular head 
member (Fig. 1, ref. 16) carried by the shaft member (Fig. 1). The expandable head 
member has a generally spherical outer surface (Fig. 1). The fixation hole is generally 
spherical (Fig. 1). 
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Estes discloses a bone fixation apparatus comprising: a bone fixation plate (Fig. 
1, ref. 12) having a fixation hole (Fig. 1, ref. 18); and a modular bone fixation fastener 
(Fig. 1 , ref. 14) received in the fixation hole (Fig. 1 ), the bone fixation fastener 
comprising: a shaft member (Fig. 1 , ref. 22) having a longitudinal axis (Fig. 1 ) and a first 
end (Fig. 1 , end closer to ref. 20), and an expandable (column 5, lines 64-67) head 
member (Fig. 1, ref. 16). 

Estes discloses that this mechanism is used to prevent fastener rotation (i.e. 
fastener backout) through the use of a shape memory alloy (column 3, lines 23-27). 

Estes discloses the claimed invention except for the shaft member defining a 
circumferential outer cam at a first end, the outer cam in the form of a continuous curve 
of continuous slope and circumferentially variable radius in a plane perpendicular to the 
longitudinal axis, the internal surface of the head member defining a circumferential 
inner cam in the form of a continuous curve of continuous slope and circumferentially 
variable radius and devoid of kinks, the outer cam circumferentially mating with the 
inner cam of the head member in a position of cam alignment, such that upon rotation of 
the head member relative to the shaft member to a first position of cam misalignment, 
the head member radially expands to prevent back out of the shaft member relative to 
the bone fixation plate, the modular fixation fastener positionable at a plurality of angles 
relative to the fixation plate in the first position of cam misalignment through articulation 
of the expandable head member relative to the fixation hole. The outer cam and the 
inner cam each have at least one lobe, the lobe defined as a segment radially offset 
from the internal surface of the head member. The outer cam and the inner cam each 



Application/Control Number: Page 5 

10/821,229 

Art Unit: 3733 

have a plurality of lobes, the lobes interconnected by variable radius curves. Each of the 
outer and inner cams includes three equidistant lobes, the lobes interconnected by 
variable radius curves. Upon rotation of the head member relative to the shaft member 
to a second position of cam misalignment the head member radially expands against an 
inner surface of the fixation hole to pressure-lock the fixation fastener and thereby 
prevent relative movement between the fixation fastener and the plate. The head 
member and the shaft member are cooperatively configured to provide a first mode of 
operation in which the head member is prevented from backing out relative to the plate 
and the fixation fastener is adjustable relative to the plate and a second mode of 
operation in which the head member is prevented from backing out relative to the plate 
and the fixation fastener is arrested relative to the plate. The first end defining a 
circumferential multi-radius continuously curved outer surface, the outer surface having 
continuous slope and defining a circumferential shaft cam lobe; and an expandable 
head member having an inner opening defining an internal circumferential surface in the 
form of a circumferentially multi-radius continuously curved inner surface, the inner 
surface having continuous slope and being devoid of kinks and defining a head cam 
lobe circumferentially mating with the shaft cam lobe in a position of cam alignment, 
such that upon rotation of the head member relative to the shaft member, the shaft cam 
lobe rotates out of alignment relative to the head cam lobe forcing the head member to 
expand radially to prevent back out of the shaft member relative to the bone fixation 
plate. The head member radially expands against an inner surface of the fixation hole to 
pressure-lock the fixation fastener and thereby prevent relative movement between the 
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fixation fastener and the plate. The inner head surface and the outer shaft surface each 
define a plurality of mating cam lobes, the lobes interconnected by variable radius 
curves. The head member and the fixation fastener are cooperatively configured to 
provide a first mode of operation in which the head member is prevented from backing 
out relative to the plate and the fixation fastener is adjustable relative to the plate and a 
second mode of operation in which the head member is prevented from backing out of 
relative to the plate and the fixation fastener is arrested relative to the plate. The 
expandable head member being expandable by rotation about the shaft axis relative to 
the shaft member from a first circumferential position in which the head member is not 
expanded and to a second circumferential position in which the head member is 
expanded, such that in the first position the expandable head member has a maximum 
diameter that is smaller than the first diameter of the fixation hole, and in the second 
position the expandable head member has a maximum diameter that is greater than the 
first diameter. The shaft member has a circumferential outer shaft cam mating with a 
corresponding circumferential internal head cam of the head member, such that in the 
first circumferential position the head and shaft cams are aligned and in the second 
circumferential position the head and shaft cams are misaligned, and wherein the each 
of the head and shaft cams is defined by a continuous curve of circumferentially 
variable radius and continuous slope. Each cam includes a plurality of lobes 
interconnected with variable-radius curves, and wherein in the second position the 
fastener is pressure locked against the fixation hole and thereby prevents relative 
movement between the fixation fastener and the plate. The first end defining a 
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continuous outer shaft cam curve on a plane perpendicular to the longitudinal axis, the 
outer shaft cam curve defining a plurality of cam lobes interconnected with curves of 
variable radius. An inner opening defining a continuous inner head cam curve, the inner 
head cam curve circumferentially mating and aligned with the outer shaft cam curve in 
an unexpanded configuration, the inner head cam curve circumferentially misaligned 
relative to the outer shaft cam curve in an expanded configuration. The shaft member is 
rotatable for moving the head member between the unexpanded and expanded 
configurations. The head member and the shaft member are cooperatively configured to 
provide a first mode of operation in which the shaft member is prevented from backing 
out relative to the plate and the fixation fastener is adjustably angled relative to the plate 
through articulation of the expandable head member relative to the fixation hole, and a 
second mode of operation in which the head member is prevented from backing out 
relative to the plate and the fixation fastener is locked at a fixed angle relative to the 
plate. 

Ishida discloses a fastener locking mechanism comprising a fastener (Fig. 33, 
ref. 1c) and an expandable (column 9, lines 14-16) annular head member (Fig. 33, ref. 
209). The fastener comprises an outer cam, the outer cam in the form of a continuous 
curve of continuous slope and circumferentially variable radius in a plane perpendicular 
to the longitudinal axis (Fig. 33, the outer surface of ref. 1c), the internal surface of the 
head member defining a circumferential inner cam (Fig. 33, the internal surface of ref. 
209) in the form of a continuous curve of continuous slope (Fig. 33) and 
circumferentially variable radius (Fig. 33) and devoid of kinks (Fig. 33), the outer cam 
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circumferentially mating with the inner cam of the head member in a position of cam 
alignment, such that upon rotation of the head member relative to the shaft member to a 
position of cam misalignment, the head member radially expands to prevent back out of 
the shaft member relative to the bone fixation plate (column 9, lines 3-27). The outer 
cam and the inner cam each have at least one lobe (Fig. 1 C, the wider portions of the 
respective cams). The lobes are offset from each other when the device is utilized 
(column 9, lines 3-27). The lobes interconnected by variable radius curves (Fig. 33). 
Each of the outer and inner cams includes three equidistant lobes (Fig. 33, column 9, 
lines 11-13). 

Ishida discloses that this mechanism is used to prevent fastener rotation 
(column 1, lines 32-36). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have substituted the shape-memory alloy mechanism as 
taught by Estes with the cam mechanism as taught by Ishida to achieve the predictable 
result of preventing fastener rotation. 

Claims 7 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Estes (US Pat. 5,578,034) in view of Ishida (US Pat. 5,158,409) in view of Eisermann 
(US Pat. 6,342,055). 

Estes in view of Ishida disclose the claimed invention except for the bone fixation 
plate includes a viewing window. 
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Eisermann et al. disclose a bone fixation plate (Fig. 1 1 , ref. 100) with windows 
(Fig. 1 1 , ref. 108). The windows allow bone graft to grow through them and fuse with 
natural bone (column 8, lines 11-15). The windows can be considered to be "viewing 
windows", since one can see through to the other side of the plate die to their presence 
(Fig. 11). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have constructed the bone fixation plate of Estes in view of 
Ishida with the windows of Eisermann et al., which would allow bone graft to grow 
through them and fuse with natural bone (column 8, lines 11-15). 

Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Estes (US Pat. 5,578,034) in view of Ishida (US Pat. 5,158,409) further in view of 
Bailey et al. (US Pat. 6,599,290 B2). 

Estes in view of Ishida disclose the claimed invention except for an insertion and 
removal tool, the tool comprising a first driver attached to a handle, the driver adapted to 
engage the head member for rotation of the head member relative to the shaft member. 
The to comprises a second driver adapted to engage the shaft member for inserting and 
removing the shaft member to and from a bone portion when the fixation member is not 
locked. 

Bailey et al. disclose a system comprising a bone plate (Fig. 1, ref. 12), fasteners 
(Fig. 1, ref. 14) and expandable annular locking members (column 2, lines 45-49). The 
system further comprises a tool having a first driver for engaging the head of a fastener 
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and a second portion for resiliently expanding the annular locking member (column 2, 
lines 45-49). This allows for the use of only one tool to engage both the head of a 
fastener and the annular locking member (column 2, lines 45-49). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have constructed the system as taught by Estes in view of 
Ishida with the driver as taught by Bailey et al., in order to allow for the use of only one 
tool to engage both the head of a fastener and the annular locking member (column 2, 
lines 45-49). 

Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over Estes 
(US Pat. 5,578,034) in view of Ishida (US Pat. 5,158,409) in view of Pohndorf et al. (US 
Pat. 5,904,683). 

Estes in view of Ishida disclose the claimed invention except for the head 
member includes driver engagement formations for rotating the head member relative to 
the shaft.member for moving the head member between the unexpanded and expanded 
configurations. 

Pohndorf et al. disclose a head member that has driver engagement formations 
for rotating the head member relative to the shaft member (Fig. 13, ref. 56), which are 
useful in that they allow a torque driving tool to engage directly with the head (column 5, 
lines 43-55). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have constructed the head member of Estes in view of Ishida 
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with driver engagement formations as taught by Pohndorf et al., in order to allow a 
torque driving tool to engage directly with the head (column 5, lines 43-55). 

Response to Arguments 

Applicant's arguments filed 10/25/200 have been fully considered but they are 
not persuasive. 

With regard to Applicant's argument that the modular fixation fastener of Estes 
cannot angulate within the plate while in an unexpanded (cam-misaligned) state, the 
examiner respectfully disagrees. The annular head members disclosed by Estes, when 
unexpanded, have room in which they can be angulated (Fig. 1 , ref. 16)(Fig. 6, ref. 
170)(Fig. 7, ref. 220). The head members can be tilted relative to the plate by at least a 
few degrees (Fig. 1 )(Fig. 6(Fig. 7). 

With regard to claim 37, the device of Estes in view of Ishida would be capable of 
performing the second mode of operation, since once the locking member is expanded, 
the fixation fastener would be locked at a fixed angle (I.e. 90 degrees) relative to the 
plate. 

In response to Applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
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reconstruction is proper. In re McLaughlin, 443 F.2d 1392; 170 USPQ 209 (CCPA 
1971). Furthermore, the examiner notes that it would have been obvious to a person 
having ordinary skill in the art to consider locking mechanisms from other analogous 
arts (e.g. locking mechanisms used to lock bolts in place). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry Cumberledge whose telephone number is (571) 
272-2289. The examiner can normally be reached on Monday - Friday, 8:30 AM - 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eduardo Robert can be reached on (571) 272-4719. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




